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Sleep state-specific neuronal activity dynamics in the prefrontal cortex.
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The medial prefrontal cortex integrates information from numerous brain regions, and its function
during sleep has become of interest. Sleep can be divided into rapid eye movement (REM) and non-
REM (NREM) sleep, each of which is thought to play distinct roles in various brain functions, but its
neural basis is unknown. We recorded the cell activities in medial prefrontal cortex of sleeping mice
using calcium imaging and analyzed the neuronal activity characteristic of each sleep state. The
results revealed that the characteristics of neural activity during NREM and REM sleep differ
significantly and that the differences are attributed to cell populations that acutely response to the
sleep state switching. NREM or REM-specific activity properties in the medial prefrontal cortex are
likely to reflect hard-wired functions, as these were preserved over time. We demonstrate that the
hard-wired circuits contribute to the distinct functional roles of NREM and REM sleep.
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